An increase in glucose concentration in the lateral ventricles of the brain induces changes in autonomic nervous system activity.
Changes in glucose levels mobilize a neuroendocrine response that prevents or corrects glycemia. The hypothalamus is the main area of the brain that regulates glycemic homeostasis. Metabolic diseases, such as obesity and diabetes, are related to imbalance of this control. The modulation of autonomic nervous system (ANS) activity is mediated by neuronal hypothalamic pathways. In the present work, we investigate whether glucose concentration in the hypothalamic area changes ANS activity. Glucose was administered intracerebroventricularly to 90-day-old rats, and samples of blood were collected during brain glucose infusion to measure the blood glucose and insulin levels. The electric activity of the superior vagus nerve and superior sympathetic ganglion was directly registered. Glucose 5·6 mM infused in the hypothalamus induced a 67·6% decrease in blood insulin concentration compared to saline infusion (P<0·01); however, no glycemia changes occurred. During glucose 5·6 mM intracerebroventricular infusion, the firing rate of the vagus nerve was decreased 39% and sympathetic nerve activity was increased 177% compared to saline infusion (P<0·01). Glucose injection into the brain in the hypothalamic area modulates glucose homeostasis, which might be mediated by the sensitivity of the hypothalamic area to local changes in glucose concentration. We suggest that gluconeurons in the hypothalamus contribute to the control of glycemia through ANS activity.